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Method and apparatus for calendering a paper or paperboard web 

Field of the invention 

5 The invention relates to a method for calendering a paper or paper- 
board web according to the preamble of the appended claim 1 . The 
invention also relates to a device for implementing the aforementioned 
method according to the preable of the appended claim 6. 

10 Background of the invention 

In connection with papermaking, after the drying of the paper web, the 
web is subjected to calendering as a normal finishing step. There are 
many calendering methods, but it is common to all of them that the web 

1 5 is led through one or more nips formed between two surfaces, typically . < 
between rotating roll surfaces. The purpose of the calendering is to 
improve the quality of the paper by pressing it to a particular standard ■» ? «* 
final thickness by affecting the density of the paper and by smoothen- . : 
ing its surface, to achieve a desired paper gloss and/or smoothness. In 

20 other words, the calendering affects both the visual and the structural 
properties of paper. 

The calendering roll can be a hard-faced heated thermo roll, a soft- 
faced variable-crown roll, a soft polymer roll, or a soft long-nip roll. 
25 Typically, one roll in a calendering nip is a hard-faced thermo roll and 
the other roll is one of the above-mentioned soft rolls. In multinip cal- 
enders, the rolls forming a nip may also be two soft-faced rolls. 

Variable-crown rolls and polymer rolls are coated with a soft polymer 
30 coating which is normally made of an epoxy with a poor thermal stabil- 
ity. Consequently, in a nip in which one roll is a heated thermo roll and 
the other one is a roll coated with a soft coating, one must take care 
that the coating of the coated roll does not touch the thermo roll, which 
could result in a damage of the coating. A damaged roll must be 
35 replaced with a new one, which causes a break in the operation of the 
calender and increases the maintenance costs of the device. 
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At present, the coating of coated rolls Is protected from the contact with 
the thermo roll e.g. by setting the width of the paper web precisely 
according to the width of the coated roll as well as by bevelling the 

5 edge areas of soft coatings to prevent the coating from touching the 
thermo roll outside the paper web. It is also known to calender the web 
in excess width, wherein the width of the web exceeds the length of the 
coated roll in the axial direction, wherein the outer edges of the web 
remain outside the nip and are thus not calendered at all. These edge 
10 areas can either be cut off or they can be calendered separately in an 
edge calendering step. The cutting of the edges requires that space- 
consuming edge cutters are placed on both sides of the web width in 
the calender. Furthermore, the strips cut off from both edges of the 
web, which are conveyed to a pulper, increase the quantity of waste 
■■•••15 from the paper machine. The cutting of the edge areas of the web after 

'f - the calendering is disclosed in GB 2218434. 

- Edge calendering is performed either before or after the actual calen- 
■* *■ dering. In US 6,189,442, before the calendering of the rest of the web 
20 width, the edge areas of the paper web are calendered in a nip with a 
separate counter roll extending in its length across the whole width of 
the web, and considerably shorter edge calendering rolls correspond- 
ing to the width of the edges of the web extending beyond the length of 
the actual soft-faced calendering roll, at each edge of the web. One 
25 problem in this arrangement is the fact that the roll arrangements 
required by the edge calendering consume space in the calendering 
device. 

Brief description of the invention 

30 

Consequently, the aim of the present invention is to provide a method 
for calendering a paper or paperboard web by which the above-men- 
tioned problems can be avoided and the edge areas of the web can be 
easily calendered without a separate, space-consuming counter roll 
35 installed for edge calendering. It is also an aim of the invention to pro- 
vide a device implementing the aforementioned method. 
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To attain this purpose, the method according to the invention is primar- 
ily characterized in what will be presented in the characterizing part of 
the independent main claim 1 . 

5 

The device according to the invention, in turn, is primarily characterized 
in what will be presented in the characterizing part of the independent 
claim 6. 

10 The other, dependent claims will present some preferred embodiments 
of the invention. 

The invention is based on the idea that the outer edges of the paper or 
paperboard web, i.e. the edge areas, are calendered in the reeling step . 

15 following the calendering step. At least one calendering nip is pro-' 
vided, preferably two calendering nips, one for each edge of the web.^ 
The calendering nips are formed by means of a reeling cylinder in a *. 
. reel-up'and two calendering rolls which are shorter that the width of the 
wet. The web is led to the reeling cylinder in such a way that the " 

20 uncalendered web areas of the web are passed through the calender- 
ing nips. In this way, the edge areas of the web can be easily calen- 
dered by utilizing the reeling cylinder already existing in the paper 
machine, wherein no separate, space-consuming counter roll will be 
needed for the edge calendering. 

25 

According to one embodiment of the invention, the calendering roll is a 
conical roll, wherein it is secured that the calendering roll and the reel- 
ing cylinder which form the calendering nip have the same surface 
speed. 

30 

Brief description of the drawings 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 

35 
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Fig. 1 shows, in a schematic side view, a device for calendering a 
paper or paperboard web according to the invention, 

Fig. 2 shows, in a top view from the side, a device for calendering a 
5 paper or paperboard web according to the invention, 

Fig. 3 shows, in a top view from the side, a calendering roll suitable for 
the device according to the invention. 

10 Detailed description of the invention 

In this application, the roll length refers to the length of the shell of the 
roll in question, in its axial direction. The web width refers to the width 
of the paper or paperboard web in ifs cross direction. Furthermore, in 
,15 this application, the term paper or paperboard web refers to paper, 
. paperboard and tissue paper webs.. 

• • • ■ : ,. -)- . . 

- Figure 1 shows, in a schematic side view, a device for calendering a 
paper or paperboard web W. The web W is introduced in the calen- 

20 dering step 1 in the direction of an arrow A either directly from paper- 
making (so-called on-line calendering) or from an unwinder (so-called 
off-line calendering). The calendering step 1 comprises a nip formed 
by a soft coated roll 3 and a hard-faced heated roll 4, through which nip 
the web to be processed is introduced. Depending on the web to be 

25 calendered and its use, the calendering step may also comprise sev- 
eral calendering nips which may be formed of different rolls. It is 
essential that at least one nip is formed by means of a heated thermo 
roll and a soft-faced polymer roll. The calendering of a paper or paper- 
board web, and the rolls involved therein, are known as such, and they 

30 will thus not be discussed in more detail. 

In the calendering step 1, the web is calendered in overwide form; that 
is, in the width direction, the web extends at its both edges over the 
axial length of the shell of the soft-faced polymer roll, but in such a way 
35 that the width of the web does not exceed the axial length of the shell 
of the heated thermo roll. Thus, both edges of the web, extending 
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beyond the length of the polymer roll, remain uncalendered. If desired, 
thin strips can be cut off from the outer edges of the web to level out 
the edges of the web. The cutting of the edges can be performed either 
before or after the actual calendering. It is essential that even though a 
5 part of the outer edge of the web were cut off, an edge area remains 
which is intended to be reeled up but which has not been calendered in 
the nip between the actual calendering rolls because it has remained 
outside the nip width. 

10 After the calendering step, the web is led by web guiding rolls 5 and a 
spreader roll 6 to the reeling step 2, in which the calendered web W is 
reeled up to form machine reels 7. The web is reeled by a means 
guiding the web onto a roll, such as a reeling cylinder 8 which is 
equipped with a centre drive and which forms the reeling nip with the 

15 machine reel 7 being formed. The reeling of the paper or paperboard ■« 
web, and the rolls and other equipment involved therein, are known as 
such and will thus not be discussed in more detail. Short calendering 
rolls 9 are pressed against the reeling cylinder 8 to form calendering 
hips N 2 and to calender separately the edge areas of the web which 

20 were left uncalendered in the calendering step 1. The calendering rolls 
are freely rotating and they are pressed against the reeling cylinder by 
means of actuators 10 which may be, for example, pneumatic or 
hydraulic actuators. 

25 Figure 2 shows, in a schematic side view, the device according to the 
invention for calendering the edge areas of a paper or paperboard web. 
By means of the reeling cylinder 8 and the calendering rolls 9, two cal- 
endering nips N 2 are formed, through which the edge areas 12 of the 
web W run. With respect to the web W, the calendering rolls 9 are 

30 placed in such a way that one end of the roll 9 extends at least to the 
edge 1 1 of the web W, and the other end is between the edge of the 
web W and the central line, at such a distance from the outer edge of 
the web that corresponds at least to the width of the edge area left 
uncalendered. The length of the shell of the calendering rolls in the 

35 axial direction of the rolls 9 depends on the axial length of the shell of 
the soft roll 3 used in the calendering step 1 and on the width of the 
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web to be calendered. The total length of the calendering rolls 9 must 
be at least equal to the difference between the above-mentioned 
lengths, for processing those edge areas of the web which had been 
left uncalendered in the calendering step. The single calendering roll 9 
5 is thus, in the axial direction, at least as long as the distance between 
one edge 1 1 and the area of influence of the pressing surface of the 
shell of the soft roll 3 (marked with a broken line in Fig. 2) at the edge 
in question. In other words, the length of the calendering roll 9 in its 
axial direction is at least equal to the width of said edge area 1 2 of the 

10 web; that is, the calendering roll extends over the whole edge area 12 
of the uncalendered web. If desired, the calendering roll may be even 
longer and may extend, at its both ends, beyond the edge area 12 of 
the web W. The calendering rolls are preferably placed on the same 
line B intersecting the width of the web W in the transverse direction so 

15 that the surface of the shell of the reeling cylinder 8 supports the web 
before and after the calendering roll. The calendering rolls 9 rotate 
substantially at the same speed as the reeling cylinder 8, and they 
operate preferably simultaneously; that is, both edge areas 12 of the 
web are calendered simultaneously. The calendering rolls 9 may be 

20 either hard-faced steel rolls or soft polymer rolls, and their diameter is 
selected as desired. Generally, their diameter is substantially smaller 
than that of the rolls used in the calendering step 1, wherein their 
placement against the reeling cylinder is easier. In the embodiment of 
Fig. 2, the calendering rolls are conventional cylindrical rolls with sub- 

25 stantially the same shell diameter from one end of the roll to the other. 

It is also possible that the web W is calendered at the calendring step 1 
so that only one edge of the web is provided with an uncalendered 
edge area; that is, the soft-faced polymer roll 3 is placed in alignment 

30 with the first outer edge of the web, and a part of the width of the web 
remains outside the nip width of the polymer roll, wherein one edge 
area of the web remains uncalendered. In this case, according to an- 
other embodiment of the invention, there is only one calendering roll 9 
for the edge calendering in the reeling step 2, the roll being placed 

35 against the reeling cylinder 8 at one, uncalendered edge of the web, to 
process the uncalendered edge area 12. 
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Figure 3 shows another calendering roll 9 suitable for the device 
according to the invention. The roll has a conical shape and it is 
pressed against the web so that the end of the roll with the larger 
5 diameter extends beyond the edge of the web and thus rests against 
the surface of the reeling cylinder 8. In this way, it is secured that the 
surface speeds of the calendering roll 9 and the reeling cylinder 8 are 
the same. The roll end with the smaller diameter extends at least 
beyond the width of the edge area 12 of the web to be calendered. The 
10 roll is pressed against the web by means of actuators coupled at the 
roll end having the smaller diameter. 

The invention is not intended to be limited to the above embodiments 
presented as an example, but the invention is intended to be applied 

15 widely within the scope of the inventive idea as defined in the 
: appended claims. For example, the calendering rolls 9 can be placed in 
different locations with respect to each other in the longitudinal direc- 
. • tion of the web, wherein they are not on the same line intersecting the 
width of the web W in the transverse direction. Similarly, the means 

20 against which the short calendering rolls are placed in the reel-up may 
be another means guiding the web on its surface onto a reel and form- 
ing a reeling nip with the roll, for example a wire or belt loop. In this 
case, the calendering rolls 9 can be placed against the roll guiding the 
belt or wire loop. 

25 



